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1
FUEL FEED PORT SEALING APPARATUS

BACKGROUND OF THE INVENTION

The present invention relates to a fuel feed port sealing
apparatus disposed at a vehicle or the like.

Conventionally, a motor vehicle or the like 1s provided at
the fuel feed port thereof with a sealing apparatus 1n order
to prevent fuel vapor from leaking from the gap between a
fuel feed nozzle mserted 1nto the fuel feed port and the 1nner
periphery thereof.

An example of such a sealing apparatus 1s disclosed 1n
Japanese Utility Model Laid-Open Publication No.
62-191631. As shown 1 FIG. 17, the sealing apparatus
disclosed 1n this Publication 1s arranged such that an annular
scaling member 92 made of rubber 1s fitted to the inner
periphery of a fuel feed port 91, and that a metallic 1nsertion
ouide 93 extends along that surface of the sealing member
92 which faces a fuel feed port opening side Al, the insertion
cuide 93 being disposed for guiding a metallic fuel feed
nozzle N 1nserted into the fuel feed port 91, to the inner
periphery of the sealing member 92. In this sealing
apparatus, the scaling member 92 has an inner diameter
smaller than the outer diameter of the fuel feed nozzle N to
provide a tightening allowance. This causes the inner periph-
ery of the sealing member 92 to stick fast to the outer
periphery of the fuel feed nozzle N 1nserted 1nto the fuel feed
port 91.

In this fuel feed port sealing apparatus of prior art, each
time the fuel feed nozzle N 1s 1nserted into the fuel feed port
91 or the fuel feed nozzle N thus inserted 1s removed
therefrom, the outer periphery of the fuel nozzle N comes 1n
sliding contact with the inner periphery of the sealing
member 92. Accordingly, if the fuel feed nozzle N has got
a wound at the outer periphery thereof, the wound acts as a
sharp cutting face to damage the inner peripheral surface of
the sealing member 92. This disadvantageously lowers the
scaling properties of the sealing member 92. Further, there
1s the likelihood that the wound of the fuel feed nozzle N
scraps oif the inner peripheral surface of the sealing member
92 and that a fine piece thus scraped off enters into the fuel
tank, resulting 1n early clogging of the fuel filter attached to

the combustion device of an internal combustion engine or
the like.

OBJECT AND SUMMARY OF THE INVENTION

It 1s an object of the present invention to provide a fuel
feed port sealing apparatus which prevents a sealing member
from coming in sliding contact with a fuel feed nozzle to
prevent the sealing member from being lowered 1n sealing,
properties and also to prevent the fuel filter from getting
clogeed 1n the early stages.

A fuel feed port sealing apparatus of the present invention
comprises: a sealing member made of an elastic material for
hermetically sealing the gap between the mner periphery of
a fuel feed port and the outer periphery of a tuel feed nozzle
inserted thereinto; and an insertion guide for aligning the
fuel feed nozzle inserted mto the fuel feed port with respect
to the sealing member, the secaling member comprising: an
outer periphery sealing portion arranged to stick fast to the
inner periphery of the fuel feed port; and an 1nner periphery
scaling portion to be moved toward the fuel feed port inner
side according to the insertion of the fuel feed nozzle and to
be moved toward the fuel feed port opening side according,
to the removal of the fuel feed nozzle, the inner periphery
scaling portion being arranged such that, as moved toward
the tuel feed port opening side, the inner periphery sealing
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2

portion 1s increased in mnner diameter at 1ts part into which
the fuel feed nozzle 1s inserted, the mner diameter thus
increased being greater than the outer diameter of the fuel
feed nozzle, and that this part 1s reduced in inner diameter
with the movement of the mner periphery sealing portion
toward the fuel feed port inner side, causing this part to stick
fast to the outer periphery of the fuel feed nozzle (Claim 1).

According to this fuel feed port sealing apparatus, when
the fuel feed nozzle 1s mserted into the fuel feed port, the
fuel feed nozzle 1s 1nserted, as guided by the 1nsertion guide,

into the sealing member at its inner periphery sealing portion
of which 1nner diameter 1s maintained as increased. When
the fuel feed nozzle 1s further mserted toward the fuel feed
port 1nner side, the 1nner periphery sealing portion of the
scaling member can be moved, 1n company with the move-
ment of the fuel feed nozzle, toward the fuel feed port inner
side. Accordingly, as reduced in inner diameter, the 1nner
periphery sealing portion of the sealing member can stick
fast to the outer periphery of the fuel feed nozzle. When with
the mner periphery sealing portion of the sealing member
sticking fast to the outer periphery of the fuel feed nozzle,
the fuel feed nozzle 1s moved toward the fuel feed port
opening side for removing the fuel feed nozzle from the fuel
feed port, the 1nner periphery sealing portion of the sealing
member 15 moved, 1 company with the movement of the
fuel feed nozzle, toward the fuel feed port opening side such
that the mner periphery sealing portion can be increased 1n
inner diameter at its part into which the fuel feed nozzle 1s
inserted, the mnner diameter thus increased being greater than
the outer diameter of the fuel feed nozzle. With the inner
periphery sealing portion thus increased 1n 1nner diameter,
the fuel feed nozzle can be removed from the 1nner periphery
scaling portion of the secaling member.

As discussed 1n the foregoing, the secaling apparatus is
arranged such that the 1nner periphery sealing portion of the
scaling member can be maintained as increased 1n 1nner
diameter when 1nserting or removing the fuel feed nozzle
into or from the inner periphery sealing portion. This pre-
vents the inner periphery sealing portion from coming in
sliding contact with the outer periphery of the fuel feed
nozzle at the time of msertion and removal of the fuel feed
nozzle. This prevents the sealing member from being dam-
aged due to the sliding contact therebetween. This not only
prevents the sealing member from being lowered in sealing
properties, but also prevents the fuel filter from getting
clogged in the early stages.

According to a preferred mode of the present invention,
the fuel feed port sealing apparatus 1s arranged such that the
inner periphery sealing portion of the sealing member has a
tube portion to stick fast to the outer periphery of the fuel
feed nozzle, this tube portion 1s provided at 1ts end at the fuel
feed port 1nner side with a metallic receiving member on
which the tip of the fuel feed nozzle abuts, and the receiving
member 1s biased toward the fuel feed port opening side by
a spring (Claim 2). According to this mode, the fuel feed
nozzle inserted into the tube portion of the iner periphery
scaling portion can resiliently be received by the spring
through the receiving member. This prevents the tube por-
tion from being suddenly and excessively extended 1n the
axial direction due to the inertia of the fuel feed nozzle
inserted 1nto the fuel feed port. This prevents the tube
portion from being deteriorated 1n the early stages. Further,
the tip of the fuel feed nozzle comes into collision with the
rece1ving member. This prevents the tube portion from being
damaged due to the direct collision of the tip of the fuel feed
nozzle with the tube portion.

The fuel feed port sealing apparatus according to Claim 2
preferably comprises a stopper for regulating the inner
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periphery sealing portion of the sealing member from being,
moved, with the insertion of the fuel feed nozzle, by a
predetermined amount or more toward the fuel feed port
inner side (Claim 3). According to the arrangement above-
mentioned, the stopper can regulate the inner periphery
scaling portion of the sealing member from moving, with the
insertion of the fuel feed nozzle, by a predetermined amount
or more toward the fuel feed port mnner side. This prevents
the 1nner periphery sealing portion from being abnormally
deformed due to the excessive movement of the inner
periphery secaling portion toward the fuel feed port inner
side. This assures the sealing properties of the sealing
member 1n a stable manner for a long period of time.

Preferably, the stopper 1s disposed movably toward the
fuel feed port 1mnner side as biased toward the fuel feed port
opening side by a spring, and in company with the move-
ment of the stopper, the inner periphery sealing portion of
the secaling member 1s moved with its shape maintained at
the shape formed at the time when 1t has stuck fast to the fuel
feed nozzle (Claim 4). According to the arrangement above-
mentioned, the stopper can be moved, with the msertion of
the fuel feed nozzle, toward the fuel feed port mner side
against the biasing force of the stopper. This not only relaxes
the shock generated at the time when the fuel feed nozzle
comes 1nto collision with the stopper through the receiving
member, but also gives a degree of freedom to the 1nsertion
amount of the fuel feed nozzle. Thus, the fuel feed operation
can be executed with no feeling of physical disorder.
Further, 1n company with the movement of the stopper, the
inner periphery sealing portion of the sealing member 1s
moved with its shape maintained at the shape formed at the
time when 1t has stuck fast to the fuel feed nozzle.
Accordingly, even though the fuel feed nozzle i1s mserted
deep 1nto the fuel feed port, 1t 15 possible to prevent the 1nner
periphery sealing portion from being abnormally deformed.
This assures the sealing properties of the sealing member 1n
a stable manner for a long period of time.

The fuel feed port sealing apparatus according to Claim 4
may be arranged such that the outer periphery sealing
portion has a tube portion opposite to the 1nner periphery of
the fuel feed port, and that the tube portion terminates at the
inner periphery sealing portion with the tube portion turned
back from 1ts end at the fuel feed port opening side toward
the fuel feed port mner side (Claim §). According to the
arrangement above-mentioned, when the inner periphery
scaling portion of the sealing member 1s moved 1n company
with the movement of the stopper, the outer periphery
scaling portion can follow the movement of the inner
periphery sealing portion while gradually changing the
turning-back length of the tube portion of the outer periph-
ery secaling portion. This readily and securely assures the
scaling properties of the outer periphery sealing portion.

According to another preferred mode of the present
invention, the fuel feed port sealing apparatus 1s arranged
such that the inner periphery sealing portion has (1) an inner
tube portion to stick fast to the outer periphery of the fuel
feed nozzle, and (ii) a tapered tube portion extending radi-
ally outwardly of the inner tube portion with 1ts diameter
oradually increased toward the fuel feed port inner side
(Claim 6). According to the mode above-mentioned, when
the 1nner periphery sealing portion of the sealing member 1s
moved, in company with the movement of the fuel feed
nozzle, toward the fuel feed port inner side, the tapered tube
portion can gradually be raised with respect to the axis
thereof to reduce the mner tube portion 1n diameter. When
the inner periphery sealing portion 1s moved, 1n company
with the movement of the fuel feed nozzle, toward the fuel
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feed port opening side, the tapered tube portion can gradu-
ally be thrown down with respect to the axis thereof to
increase the mner tube portion in diameter. Thus, the 1nner
tube portion can securely be increased and reduced in
diameter with a simple arrangement.

Preferably, the inner tube portion 1s provided at or 1n the
peripheral surface thereof with a thinner portion or a
through-hole to facilitate an increase or reduction 1n diam-
eter of the inner tube portion (Claim 7). According to the

arrangement above-mentioned, while assuring the properties
of maintaining the shape of the inner tube portion, the
thinner portion or through-hole enables the mner tube por-
tion to be readily reduced or increased 1in diameter according
to the msertion and removal of the fuel feed nozzle.

According to a further preferred mode of the present
invention, the fuel feed port sealing apparatus 1s arranged
such that the inner periphery sealing portion 1s formed by a
tube body provided on the outer periphery thereof with an
inclined surface gradually increased in diameter toward the
fuel feed port opening side, and that an annular portion
extends along the outer periphery of the inner periphery
scaling portion, the annular portion being arranged to come
in shiding contact with the inclined surface to reduce the
inner periphery sealing portion 1n diameter when the 1nner
periphery sealing portion 1s moved toward the fuel feed port
inner side (Claim 8). According to the mode above-
mentioned, when the inner periphery sealing portion 1is
moved, 1n company with the movement of the fuel feed
nozzle, toward the fuel feed port inner side, the inclined
surface can come 1n sliding contact with the annular portion
to reduce the inner periphery sealing portion in diameter.
When the inner periphery sealing portion 1s moved, in
company with the movement of the fuel feed nozzle, toward
the fuel feed port opening side, the inclined surface can
oradually be separated from the annular portion to 1ncrease
the mner periphery sealing portion in diameter. Thus, the
inner periphery sealing portion can be reduced and increased
in diameter without the sealing member complicated 1n
structure.

Preferably, a sliding contact ring of which diameter can be
reduced, extends along the inclined surface of the inner
periphery sealing portion, the sliding contact ring having
wear resisting properties (Claim 9). According to the
arrangement above-mentioned, the mner periphery sealing
portion can be reduced and increased 1n diameter by causing
the sliding contact ring to come 1nto sliding contact with the
annular portion. This prevents the inclined surface from
being worn due to the direct sliding contact of the inclined
surface with the annular portion.

According to still another preferred mode of the present
invention, the fuel feed port sealing apparatus further com-
prises a cam mechanism arranged such that according to the
insertion of the fuel feed nozzle into the inner periphery
scaling portion, a cam member connected to the inner
periphery sealing portion of the sealing member 1s forwardly
rotated, while being moved toward the fuel feed port 1nner
side, in the peripheral direction of the sealing member,
thereby to twist the 1nner periphery sealing portion 1n the
peripheral direction to reduce the diameter thereof, and that
according to the removal of the fuel feed nozzle from the
inner periphery sealing portion, the cam member 1s reversely
rotated, while being moved toward the fuel feed port open-
ing side, in the peripheral direction of the sealing member,
thereby to untwist the inner periphery sealing portion to
increase the diameter thereof (Claim 10). According to the
mode above-mentioned, the cam mechanism 1s arranged
such that with the insertion of the fuel feed nozzle into the
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fuel feed port, the cam member can forwardly be rotated 1n
the peripheral direction of the sealing member while the cam
member 1s moved toward the fuel feed port mner side.
Consequently, the 1inner periphery sealing portion 1s twisted
in the peripheral direction to reduce the diameter thereof,
causing the 1inner periphery sealing portion to stick fast to the
outer periphery of the fuel feed nozzle. Thus, the sealing
properties can be enhanced. When with the inner periphery
scaling portion of the sealing member sticking fast to the
outer periphery of the fuel feed nozzle, the fuel feed nozzle
1s moved toward the fuel feed port opening side for remov-
ing the fuel feed nozzle from the fuel feed port, the cam
member can reversely be rotated 1n the peripheral direction
of the sealing member while being moved toward the fuel
feed port opening side. This enables the inner periphery
sealing portion to be untwisted to 1increase the mner diameter
thereof such that the inner diameter 1s greater than the outer
diameter of the fuel feed nozzle. With the inner periphery
scaling portion thus increased 1n 1inner diameter, the fuel feed
nozzle can be removed from the inner periphery sealing
portion of the sealing member.

Preferably, the cam mechanism has a tube body which 1s
disposed as aligned with the inner periphery sealing portion
of the sealing member and which 1s provided 1n the periph-
cral surface thereof with a groove into which the cam
member is introduced (Claim 11). According to the arrange-
ment above-mentioned, the cam mechanism 1s simple 1n
structure.

According to a still further preferred mode of the present
invention, the fuel feed port sealing apparatus 1s arranged
such that the inner periphery sealing portion of the sealing
member has a tube portion which sticks fast to the outer
periphery of the fuel feed nozzle, that the tube portion 1s
provided at the end thereof at the fuel feed port 1nner side
with a metallic receiving member on which the tip of the fuel
feed nozzle abuts, that the receiving member 1s biased
toward the fuel feed port opening side by a spring, and that
the cam member 1s connected, through the receiving
member, to the tube portion of the mner periphery sealing
portion (Claim 12). According to the mode above-
mentioned, the fuel feed nozzle 1nserted 1nto the tube portion
of the inner periphery sealing portion can resiliently be
received by the spring through the receiving member. This
prevents the tube portion from suddenly and excessively
expanding due to the 1nertia of the fuel feed nozzle mserted
into the fuel feed port. This consequently prevents the tube
portion from being deteriorated 1n the early stages. Further,
the tip of the fuel feed nozzle comes 1nto collision with the
receiving member. This prevents the tube portion from being
damaged due to the direct collision of the tip of the fuel feed
nozzle with the tube portion. Further, the cam member can
readily and securely be connected to the tube portion of the
inner periphery sealing portion.

The cam member is preferably a cam pin (Claim 13). In
this case, the cam mechanism 1s further simplified 1n struc-
ture.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a section view of an embodiment of a fuel feed
port sealing apparatus of the present 1nvention;

FIG. 2 1s a section view of the sealing apparatus in FIG.
1, illustrating the state where the inner periphery of the
scaling member sticks fast to the fuel feed nozzle;

FIG. 3 1s a section view of the sealing apparatus in FIG.
1, 1llustrating the state where the sealing member 1s moved
from the state in FIG. 2 toward the fuel feed port inner side;
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FIG. 4 1s a section view of another embodiment of the
present 1nvention;

FIG. 5 1s a section view of the sealing apparatus 1n FIG.
4, 1llustrating the state where the inner periphery of the
scaling member sticks fast to the fuel feed nozzle;

FIG. 6 1s a section view of the sealing apparatus 1n FIG.
4, illustrating the state where the sealing member 1s moved
from the state 1n FIG. § toward the fuel feed port inner side;
FIG. 7 1s a section view of a further embodiment of the
present 1nvention;

FIG. 8 1s a section view of the sealing apparatus 1n FIG.
7, 1llustrating the state where the inner periphery of the
scaling member sticks fast to the fuel feed nozzle;

FIG. 9 1s a perspective view of a sliding contact ring;:

FIG. 10 1s a perspective view of another embodiment of
the sliding contact ring;

FIG. 11 1s a section view of still another embodiment of
the present mvention;

FIG. 12 1s a section view of the Sealing apparatus 1 FIG.
11, illustrating the state where the inner periphery of the
scaling member sticks fast to the fuel feed nozzle;

FIG. 13 15 a sti
mvention;

1 further embodiment of the present

FIG. 14 1s a plane view of a cam mechanism;

FIG. 15 15 a section view of the sealing apparatus in FIG.
13, 1llustrating the state where the inner periphery of the
scaling member sticks fast to the fuel feed nozzle;

FIG. 16 1s a section view of yet another embodiment of
the present invention; and

FIG. 17 1s a section view of a fuel feed port sealing
apparatus of prior art.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The following description will discuss 1n detail the
present invention with reference to attached drawings 1illus-
trating preferred embodiments thereof.

FIG. 1 1s a section view of a fuel feed port sealing
apparatus of the present invention. This sealing apparatus
has the main portion comprising: a scaling member 1 for
hermetically sealing the gap between the inner periphery of
a tuel feed port A and the outer periphery of a fuel feed
nozzle N (See FIG. 2) inserted into the fuel feed port A; an
insertion guide 2 for aligning the fuel feed nozzle N with the
inner periphery of the sealing member 1 when inserting the
fuel feed nozzle N 1nto the fuel feed port A; a receiving
member 3 on which the tip of the fuel feed nozzle N abuts
when the same 1s 1nserted into the sealing member 1 along
the mner periphery thereof; a first spring S1 for biasing the
receiving member 3 toward a fuel feed port opening side Al;
a stopper 4 disposed movably toward a fuel feed port 1nner
side A2 for regulating the receiving member 3 from inde-
pendently moving by a predetermined amount or more
toward the fuel feed port inner side A2; and a second spring
2S for biasing the stopper 4 toward the fuel feed port
opening side Al.

The fuel feed port A has axially serially disposed metallic
tubes A3 and A4 cach having a circular section, and 1is
formed by fitting, to the mnner periphery of the metallic tube
A3, an outer tube portion 23 terminating at the insertion
ouide 2. This outer tube portion 23 terminating at the

insertion guide 2, forms part of the inner periphery of the
fuel feed port A.

The secaling member 1 has an outer periphery sealing
portion 11 to stick fast to the inner periphery of the fuel feed
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port A, and an imner periphery sealing portion 12 axially
movable 1n company with the insertion and removal of the
fuel feed nozzle N. The whole sealing member 1 1s made 1n
a unitary structure of an elastic material such as rubber,
synthetic resin or the like.

The outer periphery sealing portion 11 has a tube portion
11a which comes 1n contact with the mner periphery of the
outer tube portion 23 of the insertion guide 2. The tube
portion 11a 1s turned back from its end at the fuel feed port
opening side Al toward the fuel feed port mnner side A2.
Such a turned-back portion of the tube portion 1la termi-
nates at an outer tube portion 12a of the inner periphery
scaling portion 12.

The tube portion 11a 1s made thin such that its turning-
back length L can gradually be changed according to the
axial reciprocal movement of the 1nner periphery sealing
portion 12. Thus, while following the movement of the inner
periphery sealing portion 12, the outer periphery sealing,
portion 11 can readily and securely provide hermetic sealing,
properties with respect to the mnner periphery of the fuel feed
port A. However, the end portion 115 of the tube portion 114
at the fuel feed port inner side A2 1s made thick.
Accordingly, the end portion 115 comes 1n contact, 1 a good
hermetic sealing manner, with the inner periphery of the
metallic tube A3 forming the fuel feed port A. As far as at
least the end portion 115 sticks fast to the inner periphery of
the fuel feed port A, other portion of the tube portion 1la
may be separated from the inner periphery of the fuel feed
port A.

The 1nner periphery sealing portion 12 has: the outer tube
portion 12a at which one end of the outer periphery sealing,
portion 11 terminates; an inner tube portion 125 disposed
inside of the outer tube portion 12a; and a tapered tube
portion 12¢ which projects from the end of the inner tube
portion 12b at the fuel feed port opening side Al, toward the
outer tube portion 12a, and of which outer peripheral portion
terminates at the outer tube portion 12a.

The outer tube portion 124 1s disposed as aligned with the
fuel feed port A, and its end at the fuel feed port inner side
A2 1s engaged with the stopper 4. The whole outer tube
portion 124 1s made thick such that the shape thereof can be
maintained.

With a predetermined distance provided between the
outer tube portion 124 and the mnner tube portion 125, the
inner tube portion 126 1s disposed as aligned with the fuel
feed port A. The mner tube portion 125 1s provided at the end
thereof at the fuel feed port mner side A2 with an annular
flange 12f for engaging the inner tube portion 125 with the
receiving member 3. It 1s the 1mner tube portion 125 that the
fuel feed nozzle N 1s to be mserted 1n. The inner tube portion
12b 1s gradually increased 1n mner diameter toward the fuel
feed port opening side Al. The inner tube portion 126 is
provided, at the inner periphery of the end thereof at the fuel
feed port opening side Al, with an annular lip portion 12d
which 1s to stick fast, with the diameter thereof reduced, to
the outer periphery of the fuel feed nozzle N. Provision 1is
made such that, in the state shown 1 FIG. 1, the inner
diameter of the 1nner tube portion 125 except for the flange
12/ 1s minimized 1n the vicinity of a basal part 12¢ of the
flange 12f and that this minimum inner diameter is greater by
several mm than the outer diameter of the fuel feed nozzle
N. The inner tube portion 125 1s provided 1n the peripheral
surface thereof with a plurality of through-holes 12¢ at
regular intervals. The through-holes 12¢ are formed 1n order
to readily and securely increase and reduce the diameter of
the 1nner tube portion 12b, yet assuring the properties of
maintaining the shape of the inner tube portion 126 1n its
entirety.
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With gradually increased 1n diameter of the tapered tube
portion 12c¢ 1n the direction from the 1nner tube portion 125
of the inner periphery sealing portion 12 toward the fuel feed
port 1nner side A2, the tapered tube portion 12¢ terminates
at the inner periphery of the end of the outer tube portion 124
at the fuel feed port opening side Al. The tapered tube
portion 12¢ 1s made thick to prevent the same from buckling
when the inner periphery sealing portion 12 1s moved toward
the fuel feed port mner side A2. In FIG. 1, the outer
periphery of the tapered tube portion 12c¢ i1s turned, at its
radial intermediate portion, in the direction at a right angle
to the axis of the outer tube portion 12a. However, the outer
periphery of the tapered tube portion 12¢ may be continuous,
without turned, to the outer tube portion 12a.

The insertion guide 2 1s formed by pressing a metallic thin
plate. The 1nsertion guide 2 comprises: a cylindrical portion
21 facing to the end surface of the inner tube portion 125 of
the sealing member 1; a guide portion 22 extending in a
flaring manner from the end of the cylindrical portion at the
fuel feed port opening side Al toward the fuel feed port
opening side Al; and a short tube portion 24 extending from
an end portion 22a of the guide portion 22 at the fuel feed
port opening side Al toward the fuel feed port inner side A2.
The end portion 22a of the guide portion 22 at the fuel feed
port opening side Al 1s welded and secured to the metallic
tube A4. With the short tube portion 24 fitted to the metallic
tube A4, an opening end 24a of the short tube portion 24
comes 1n contact with the outer tube portion 23. The
insertion guide 2 and the outer tube portion 23 are formed
independently from each other, but can be made 1n a unitary
structure by pressing a metallic thin plate.

The cylindrical portion 21 1s disposed as aligned with the
fuel feed port A and has an mner diameter which 1s smaller
than the minimum inner diameter of the mner tube portion
12b except for the flange 12/ and which 1s slightly greater
than the outer diameter of the fuel feed nozzle N.

The recerving member 3 comprises: an engagement por-
tion 31 having an annular engagement groove 31a with
which the flange 12f of the nner periphery sealing portion
12 1s engaged; an annular flat portion 32 on which one end
surface of the first spring S1 abuts; and a short tube portion
33 extending from the outer periphery of the annular flat
portion 32 toward the fuel feed port inner side A2. One end
of the first spring S1 1s introduced inside of the short tube
portion 33. The receiving member 3 1s formed by pressing
a metallic thin plate.

The receiving member 3 1s arranged such that, with the
end surface of the engagement portion 31 at the fuel feed
port opening side Al receiving the fuel feed nozzle N
inserted into the fuel feed port A, the inner tube portion 125
of the inner periphery sealing portion 12 1s moved, 1n
company with the movement of the fuel feed nozzle N,
toward the fuel feed port mnner side A2. At least one of the
short tube portion 33 and the annular flat portion 32 1is
arranged to abut on the stopper 4 when the receiving

member 3 1s moved by a predetermined amount toward the
fuel feed port 1nner side A2.

The stopper 4 comprises: an engagement portion 41
having an annular engagement groove 41a which 1s engaged
with the end of the outer tube portion 12 of the inner
periphery sealing portion 12; an outer tube portion 42 axially
movably fitted to the mnner periphery of the fuel feed port A;
an annular flat portion 43 internally extending from the end
of the outer tube portion 42 at the fuel feed port 1inner side
A2; and an inner tube portion 44 extending from the inner
periphery of the annular flat portion 43 toward the fuel feed
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port opening side Al. The other end of the first spring S1 1s
fitted, with a gap, to the outer periphery of the inner tube
portion 44.

An annular engagement member 5 fitted to the inner
periphery of the fuel feed port A regulates the stopper 4 from
moving toward the fuel feed port opening side Al. A step
portion B of the metallic tube A3 forming the fuel feed port
A, regulates the engagement member 5 from moving toward
the fuel feed port mnner side A2. The outer tube portion 23
of the msertion guide 2 regulates the engagement member 5
from moving, together with the end portion 115 of the outer
periphery sealing portion 11 at the fuel feed port 1mnner side
A2, toward the fuel feed port opening side Al.

The first spring S1 1s formed by a helical compression
spring. When the fuel feed nozzle N comes 1nto collision
with the receiving member 3, the {first spring S1 1s com-
pressed to relax the shock generated at this time. Further,
when the mner periphery sealing portion 12 of the sealing
member 1 1s once moved, 1n company with the movement of
the fuel feed nozzle N, toward the fuel feed port inner side
A2 and the fuel feed nozzle N 1s then removed from the fuel
feed port A, the first spring S1 positively pushes, according
to the removal of the fuel feed nozzle N, the inner periphery
scaling portion 12 back toward the fuel feed port opening
side Al. In FIG. 1, the first spring S1 1s stretched substan-
fially at a free length such that the inner periphery sealing
portion 12 of the sealing member 1 can be maintained
substantially 1n a free state.

The second spring 2S 1s formed by a helical compression
spring. The second spring 2S 1s interposed, as resiliently
compressed by a predetermined amount, between a step
portion C of the metallic tube A3 forming the fuel feed port
A and the annular flat portion 43 of the stopper 4. The
biasing force of the second spring 2S is greater than that of
the first spring S1 such that, when the receiving member 3
as pushed by the fuel feed nozzle N comes into collision
with the stopper 4, the second spring 2S starts being resil-
iently compressed.

According to the arrangement above-mentioned, the fuel
feed nozzle N 1nserted into the fuel feed port A 1s introduced,
as guided by the msertion guide 2, into the mner tube portion
126 of the sealing member 1, and the tip of the fuel feed
nozzle N comes 1mnto collision with the receiving member 3.
The minimum inner diameter of the inner tube portion 125
except for the flange 12f 1s greater than the outer diameter of
the fuel feed nozzle N. This prevents the inner tube portion
12b6 from coming 1n sliding contact with the outer periphery
of the fuel feed nozzle N. Further, the fuel feed nozzle N
inserted 1nto the inner tube portion 12b can resiliently be
received by the first spring S1 through the receiving member
3. This prevents the mner tube portion 1256 from suddenly
and excessively expanding in the axial direction due to the
inertia of the fuel feed nozzle N mserted into the fuel feed
port A. Consequently, this prevents the inner tube portion
12b from being deteriorated in the early stages. Further, the
receiving member 3 prevents the tip of the fuel feed nozzle
N from directly coming into collision with the flange 12f.
This prevents he flange 12f from being damaged by the fuel
feed nozzle N.

When the fuel feed nozzle N 1s further inserted from the
state where the fuel feed nozzle N abuts on the receiving
member 3, the receiving member 3 1s moved 1n company
with the movement of the fuel feed nozzle N against the
biasing force of the first spring S1. Accordingly, the inner
tube portion 126 of the sealing member 1 1s moved toward
the fuel feed port inner side A2 and the tapered tube portion
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12¢ 1s gradually raised with respect to the axis thereof such
that the inner periphery thereof 1s gradually reduced in
diameter. Accordingly, the lip portion 124 of the inner tube
portion 125 1s also gradually reduced 1n diameter. When the
receiving member 3 comes 1nto collision with the stopper 4,
the lip portion 12d sticks fast to the outer periphery of the
fuel feed nozzle N. As a result, the gap between the inner
periphery of the fuel feed port A and the outer periphery of
the fuel feed nozzle N is hermetically sealed (See FIG. 2).
At this point of time, the inner tube portion 126 of the
scaling member 1 1s regulated from being 1ndependently
moved. This prevents the inner periphery sealing portion 12
from being abnormally deformed due to the independent
excessive movement of the inner tube portion 12b.

When the fuel feed nozzle N 1s further 1nserted with the
receiving member 3 abutting on the stopper 4, the stopper 4
1s moved toward the fuel feed port inner side A2 against the
biasing force of the second spring 2S (See FIG. 3).
Consequently, the 1inner periphery sealing portion 12 of the
scaling member 1 1s also moved toward the fuel feed port
mner side A2. During this movement, the shape of the inner
periphery sealing portion 12 1s maintained at the shape
thereof formed at the time when the receiving member 3
comes 1nto collision with the stopper 4. This prevents the
inner periphery sealing portion 12 from being abnormally
deformed due to the deep insertion of the fuel feed nozzle N.

Further, it 1s possible to relax the shock generated at the time
when the fuel feed nozzle N comes 1nto collision with the

stopper 4 through the receiving member 3. Further, a degree
of freedom can be provided for the insertion depth of the fuel
feed nozzle N. It 1s therefore possible to execute a fuel feed
operation with no feeling of physical disorder as compared

with a conventional operation.

When fuel feeding 1s completed and the fuel feed nozzle
N 1s moved toward the fuel feed port opening side Al for
removing the fuel feed nozzle N through the fuel feed port
A, the stopper 4 1s returned, while following the fuel feed
nozzle N, to the original position by the biasing force of the
second spring S2. Then, the receiving member 3 and the
inner tube portion 12b of the scaling member 1 are moved
toward the fuel feed port opening side Al by the biasing
force of the first spring S1. With such movement, the tapered
tube portion 12¢ can gradually be thrown down with respect
to the axis thereof. This gradually increases the diameter of
the inner tube portion 12b of the secaling member 1.
Ultimately, the lip portion 124 can be separated from the fuel
feed nozzle N. Accordingly, the fuel feed nozzle N can be
removed from the fuel feed port A without sliding contact
with the mner tube portion 12b.

As discussed m the foregoing, the sealing apparatus is
arranged such that, when inserting and removing the fuel
feed nozzle N 1nto and from the inner tube portion 125 of the
inner periphery sealing portion 12, the inner tube portion
126 can be maintained at the state where the diameter
thereof 1s increased. This prevents the outer periphery of the
fuel feed nozzle N from coming in sliding contact with the
inner tube portion 1256 when inserting and removing the fuel
feed nozzle N. This prevents the sealing member 1 from
being damaged due to the sliding contact therebetween.

The sealing member 1 1s arranged such that, at the axial
movement thereotf, the inner tube portion 125 1s selectively
increased or reduced 1n diameter by the tapered tube portion
12¢ of the 1nner periphery sealing portion 12. Accordingly,
the 1nner tube portion 126 can readily and securely be
increased and reduced 1n diameter using a simple arrange-
ment.

FIG. 4 1s a section view of another embodiment of the
present mvention. In this embodiment, a sealing member 1
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1s not provided at its 1nner periphery sealing portion 12 with
the outer tube portion 12a shown 1n FIG. 1, but the outer
periphery of a tapered tube portion 12¢ 1s engaged directly
with an engagement portion 41 of a stopper 4. A turning-
back end of a tube portion 1la of the sealing member 1
terminates at the tapered tube portion 12c¢. Further, the
tapered tube portion 12¢ 1s made thick 1n 1ts entirety to
maintain the whole shape of the imner periphery sealing
portion 12. In this embodiment, the lip portion 12d of the

inner tube portion 125 shown 1n FIG. 1 1s not disposed.

15 According to this embodiment, too, when the inner
tube portion 126 1s moved, while followmg a fuel feed
nozzle N inserted into a fuel feed port A, toward a fuel feed
port mner side A2, the tapered tube portion 12¢ reduces the
inner tube portion 126 m diameter. This enables the 1nner
periphery of the end of the inner tube portion 1256 at a fuel
feed port opening side Al to stick fast to the outer periphery
of the fuel feed nozzle N (See FIG. 5). When the fuel feed
nozzle N 1s further inserted from the state above-mentioned,
the mner tube portion 125 can be moved toward the fuel feed
port inner side A2. During such movement of the 1nner tube
portion 12b, the turning-back length L of the tube portion
11a of the outer periphery sealing portion 11 1s gradually
changed to assure the hermetic sealing properties thereot
and the shape of the whole mner periphery sealing portion
12 1s maintained at the shape formed at the time when the
inner periphery sealing portion 12 has stuck fast to the outer
periphery of the fuel feed nozzle N (See FIG. 6). Further,
according to the removal of the fuel feed nozzle N, the 1nner
tube portion 125 can be moved toward the fuel feed port
opening side Al to increase the diameter thereof. This
prevents the mner tube portion 12b from coming 1n sliding,
contact with the outer periphery of the fuel feed nozzle N
when 1nserting and removing the fuel feed nozzle N.
Consequently, this prevents the secaling member 1 from
being damaged due to the slide contact between the inner
tube portion 125 and the fuel feed nozzle N.

FIG. 7 1s a section view of a further embodiment of the
present mvention. According to this embodiment, an inner
periphery sealing portion 12 of a sealing member 1 1s formed
by a single tube body and 1s provided on the outer periphery
thereof with an inclined surface 12/ of which diameter 1s
oradually increased toward the fuel feed port opening side
Al. The 1nner periphery of the inner periphery sealing
portion 12 1s formed by a circumferential surface parallel to
the axis thereof and has an mnner diameter slightly greater by
about several mm than the outer diameter of the fuel feed
nozzle N such that the inner periphery of the inner periphery
scaling portion 12 does not come 1n sliding contact with the
outer periphery of the fuel feed nozzle N when the fuel feed
nozzle N 1s mtroduced.

A stopper 4 1s provided, at the end of an outer tube portion
42 at the tuel feed port opening side Al, with an outwardly-
oriented flange-like engagement portion 45 having an annu-
lar engagement groove 45a. The engagement groove 45a 1s
engaged with an end portion 115 of an outer periphery
scaling portion 11 of the sealing member 1, and a rubber seal
6 1s disposed between the engagement portion 45 and a step
portion B of a metallic tube A3 forming a fuel feed port A
for hermetically sealing the gap therebetween.

The engagement portion 45 1s interposed between the
rubber seal 6 and an engagement tube portion A5 1mmov-
ably fitted to the inner periphery of the fuel feed port A. This
regulates the axial movement of the stopper 4. Accordingly,
the second spring S2 for biasing the stopper 4 in the
embodiment mentioned earlier 1s not disposed 1n this
embodiment. A receiving member 3 1s slidably fitted to the
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inner periphery of the outer tube portion 42 of the stopper 4,
and the end of the inner periphery sealing portion 12 at the
fuel feed port 1nner side A2 1s introduced into the outer tube
portion 42.

A shiding contact ring 7 made of metal having wear
resistance 1s disposed on and extends along the outer periph-
ery of the inner periphery sealing portion 12 of the sealing
member 1. As shown 1n FIG. 9, the sliding contact ring 7 has
a flat ring portion 71 extending along a flange 12f of the
inner periphery sealing portion 12, and a sliding contact unit
72 extending from the outer periphery of the ring portion 71
toward the fuel feed port opening side Al along the outer
periphery of the inner periphery sealing portion 12. The
sliding contact unit 72 1s circumferentially divided into a
plurality of portions at regular intervals by a plurality of
axially extending slits 74 such that the sliding contact unit 72
can be reduced 1n diameter. Further, the sliding contact unit
72 may be provided at 1ts tips with pawls 73 arranged to bite
the mner periphery sealing portion 12. FIG. 7 and FIG. 8
show the arrangement 1n which the pawls 73 are disposed.

According to the sealing apparatus having the arrange-
ment above-mentioned, when the fuel feed nozzle N 1s
further inserted with the tip thereof abutting on the receiving
member 3, the receiving member 3 1s moved 1n company
with the movement of the fuel feed nozzle N against the
biasing force of the first spring S1, and the sliding contact
ring 7 extending along the inner periphery sealing portion 12
of the sealing member 1, comes 1n sliding contact with an
annular portion 46 formed by the end of the outer tube
portion 42 at the fuel feed port opening side Al. This reduces
the 1nner periphery sealing portion 12 1n inner diameter such
that the inner periphery of the end of the inner periphery
scaling portion 12 at the fuel feed port opening side Al,
sticks fast to the outer periphery of the fuel feed nozzle N
(See FIG. 8).

When fuel feeding 1s completed and the fuel feed nozzle
N 1s removed from the fuel feed port A, the biasing force of
the first spring S1 causes the receiving member 3 and the
inner periphery sealing portion 12 of the sealing member 1
to move, while following the fuel feed nozzle N, toward the
fuel feed port opening side Al. This increases the inner
periphery sealing portion 12 of the sealing member 1 1n
diameter, causing the same to be separated from the fuel feed
nozzle N.

According to this sealing apparatus, too, the fuel feed
nozzle N can be iserted and removed without sliding-
contacting with the 1mner periphery sealing portion 12.

Further, using the annular portion 46 formed by the end of
the stopper 4, the inner periphery sealing portion 12 can
directly be reduced in inner diameter. This enables the inner
periphery sealing portion 12 to be simplified in arrangement.
Further, the metallic sliding contact ring 7 which can be
reduced 1n diameter, extends along the inclined surface 124
of the 1nner periphery sealing portion 12. This prevents the
inclined surface 12/ from being worn due to the direct
sliding contact between the inclined surface 12/ and the
annular portion 46.

The sliding contact ring 7 may be arranged such that, as
shown 1n FIG. 10, the sliding contact unit 72 1s circumfer-
enfially cut into a plurality of cut pieces 72a at regular
intervals and that the sliding contact unit 72 extends along
the inclined surface 12/ of the inner periphery sealing
portion 12 with the cut-edge sides of the cut pieces 72a
overlapping each other. Alternatively, the whole sliding
contact ring 7 may be made of synthetic resin having wear
resistance.
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FIG. 11 1s a section view of still another embodiment of
the sealing apparatus of the present invention. According to
this embodiment, with its axial movement regulated, a
stopper 4 1s {itted to the mnner periphery of a fuel feed port
A, and an outer periphery sealing portion 11 of a sealing,
member 1 1s formed by a thick cylindrical body and termi-
nates at a tapered tube portion 12c¢ of an inner periphery
scaling portion 12 with no thin turning-back portion dis-
posed at the outer periphery sealing portion 11. The tapered
tube portion 12c¢ 1s provided with: a first tapered portion 12i
of which diameter 1s gradually increased from the end of an
inner tube portion 126 at a fuel feed port opening side Al
toward a fuel feed port mner side A2; a second tapered
portion 127 of which diameter 1s gradually increased from
the outer periphery of the first tapered portion 12: toward the
fuel feed port opening side Al; and a third tapered portion
12k of which diameter 1s gradually increased from the outer
periphery of the second tapered portion 127 toward the fuel
feed port inner side A2 and of which outer periphery
terminates at the outer periphery sealing portion 11.

According to the sealing apparatus having the arrange-
ment above-mentioned, too, when the 1nner tube portion 125
1s moved, while following the fuel feed nozzle N inserted
into the fuel feed port A, toward the fuel feed port inner side
A2, the tapered tube portion 12¢ causes the end of the inner
tube portion 125 at the fuel feed port opening side Al to be
reduced 1n diameter. Thus, the end of the 1nner tube portion
126 can stick fast to the outer periphery of the fuel feed
nozzle N. When the fuel feed nozzle N 1s further inserted, the
inner tube portion 126 can be moved, while following the
fuel feed nozzle N, toward the fuel feed port inner side A2
while the tapered tube portion 12¢ of the inner periphery
sealing portion 12 is gradually expanded (See FIG. 12).
Further, with the removal of the fuel feed nozzle N, the inner
tube portion 125 can be moved toward the fuel feed port
opening side Al to increase the inner diameter thereof. This
prevents the inner periphery of the mner tube portion 125
from coming in sliding contact with the outer periphery of
the tuel feed nozzle N when inserting and removing the fuel
feed nozzle N. Consequently, this prevents the sealing
member 1 from being damaged due to the sliding contact
between the inner tube portion 12b and the fuel feed nozzle

N.

FIG. 13 1s a section view of a still further embodiment of
the present invention. In this embodiment, a tube portion 11a
of an outer periphery sealing portion 11 terminates at an end
portion 12¢ of an outer tube portion 12a of an inner
periphery sealing portion 12 at a fuel feed port inner side A2.
As turned back from 1its end at a fuel feed port opening side
Al toward the fuel feed port 1inner side A2, the outer tube
portion 12a of the inner periphery sealing portion 12 termi-
nates at the end of an mner tube portion 125 of the inner
periphery sealing portion 12 at the fuel feed port opening,
side Al. Each of the outer tube portion 124 and the inner
tube portion 126 1s formed of a circumierential surface
substantially parallel to the axis of the fuel feed port A. The
inner diameter of the imner tube portion 125 1s shightly
ogreater by about several mm than the outer diameter of the
fuel feed nozzle N. Thus, the mner periphery of the inner
tube portion 125 does not come 1n sliding contact with the
outer periphery of the fuel feed nozzle N when the fuel feed
nozzle N 1s introduced into the mner tube portion 12b. The
inner periphery sealing portion 12 1s made thin such that its
turning-back length L can gradually be changed according to
the axial reciprocal movement of the inner tube portion 125b.
The end portion 12¢ of the outer tube portion 124 at the fuel
feed port mner side A2 1s engaged with a stopper 4, and a
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flange 12f of the inner tube portion 125 at the fuel feed port
mner side A2 1s engaged with a receiving member 3.

The stopper 4 has, outside of its 1nner tube portion 44, a
tube body 80 extending toward the fuel feed port opening
side Al. This tube body 80 1s aliened with the 1nner
periphery sealing portion 12, and the end of the tube body
80 at the fuel feed port opening side Al surrounds the

receiving member 3. The tube body 80 1s provided at
opposite positions on the peripheral surface thereof with
spirally extending grooves 81 (See FIG. 14). Introduced into
the grooves 81 are cam pins 82 serving as cam members.
The axes of the cam pins 82 are at right angles to the axis
of the tube body 80. The ends of the cam pins 82 located
inside of the tube body 80 are secured to a short tube portion
33 of the receiving member 3. The tube body 80, the grooves
81 and the cam pins 82 form a cam mechanism 8. In FIG.
13, the cam pins 82 are disposed at two positions, but a
single cam pin 82 may be used as far as the operation of cam
pin can be achieved.

According to the embodiment above-mentioned, when the
tip of the fuel feed nozzle N inserted into the nner periphery
scaling portion 12, the cam pins 82 start moving along the
orooves 81. When the fuel feed nozzle N 1s further inserted,
the cam pins 82 are moved toward the fuel feed port inner
side A2 while forwardly rotated in the peripheral direction of
the mner periphery sealing portion 12. This enables the inner
tube portion 125 of the inner periphery sealing portion 12 to
be twisted 1n the peripheral direction, causing the same to be
reduced in diameter. Thus, the mnner tube portion 125 can
ultimately stick fast to the fuel feed nozzle N (See FIG. 15).
This effectively hermetically seals the gap between the outer
periphery of the fuel feed nozzle N and the mner periphery
of the fuel feed port A. When fuel feeding Is completed and
the fuel feed nozzle N 1s then moved toward the fuel feed
port opening side Al for removing the fuel feed nozzle N
from the fuel feed port A, the stopper 4 1s returned, while
following the fuel feed nozzle N, to the original position by
the biasing force of the second spring S2. Then, the receiv-
ing member 3, the cam pins 82, and the inner tube portion
12b of the sealing member 1 are moved toward the fuel feed
port opening side Al by the biasing force of the first spring
S1. Consequently, the cam pins 82 are reversely rotated
along the grooves 81 to gradually untwist the inner tube
portion 12b, thus increasing the diameter thereof. This
enables the mner tube portion 125 to be separated from the
fuel feed nozzle N. Accordingly, the fuel feed nozzle N can
be removed from the fuel feed port A without sliding contact
with the mner tube portion 12b.

FIG. 16 1s a section view of yet another embodiment of
the present invention. In this embodiment, an outer periph-
ery sealing portion 11 1s formed of a single tube body. Its end
portion 11b at a fuel feed port 1nner side A2 sticks fast to the
inner periphery of the fuel feed port A while its end portion
11c at a tuel feed port opening side Al 1s connected, through
a movable ring 84, to an end portion 12# of the outer tube
portion 12a at the fuel feed port mner side A2. A receiving
member 3 which engages with an end portion 12f of an 1nner
tube portion 125 at the fuel feed port mnner side A2, has an
outer tube portion 34 extending toward the fuel feed port
opening side Al, instead of the short tube portion 33
mentioned earlier. The outer tube portion 34 1s provided at
its end at the fuel feed port opening side Al with a flange 35
extending toward the outer tube portion 12a of the inner
periphery sealing portion 12. Interposed between the flange
35 and the movable ring 84 1s an annular thrust washer 85
made of a material low 1n coeflicient of friction such as
polytetrafluoroethylene (PTFE) or the like. This enables the
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movable ring 84 and the flange 35 to be relatively rotatable.
A tube body 80 of a cam mechanism 8 has (i) an outer tube
portion 80q fitted to the mner periphery of the fuel feed port
A and (i1) an inner tube portion 80b which terminates at one
end of the outer tube portion 80a and which 1s disposed with
a gap provided with respect to the inner periphery of the
outer tube portion 80a. The iner tube portion 80b 1is
provided on opposite positions of the peripheral surface
thereof with spirally extending grooves 81. Cam pins 82
serving as cam members are introduced in the grooves 81.
The cam pins 82 are secured to the movable ring 84. The
movable ring 84 1s axially movably inserted in the inner
periphery of the inner tube portion 80b of the tube body 80.
The end portion of the first spring S1 at the fuel feed port
opening side Al abuts on a receiving ring 86 welded to the
movable ring 84. Likewise in the embodiment shown 1n
FIG. 8, the second spring S2 for biasing the stopper 4 1s not
disposed 1n this embodiment. FIG. 16 shows the arrange-
ment 1n which the cam pins 82 are disposed at two positions,
but an arrangement using a single cam pin may also be used.

According to the embodiment above-mentioned, when the
receiving member 3 1s moved toward the fuel feed port inner
side A2 according to the insertion of the fuel feed nozzle N
into the fuel feed port A, the cam pins 82 are pushed, through
the movable ring 84, toward the fuel feed port inner side A2
and moved along the grooves 81. This causes the movable
ring 84 to be forwardly rotated in the peripheral direction of
the 1nner periphery sealing portion 12. Consequently, the
outer tube portion 124 of the inner periphery sealing portion
12 1s twisted 1n the peripheral direction. This twists the 1nner
tube portion 125 of the mner periphery sealing portion 12 1n
the peripheral direction, causing the same to be reduced 1n
diameter. Thus, the inner tube portion 125 ultimately sticks
fast to the fuel feed nozzle N. When the fuel feed nozzle N
1s removed from the fuel feed port A, the cam pins 82 and
the movable ring 84 are reversely rotated to gradually
untwist the 1nner tube portion 12b. This enables the inner
tube portion 125 to be separated from the fuel feed nozzle N.

The present invention 1s not limited to the embodiments
above-mentioned, but a variety of modifications can be
made. For example, 1n the embodiment shown in FIG. 1, the
lip portion 124 may not be disposed, or the inner tube
portion 12b may have a thinner portion, instead of the
through-holes 12¢, such that using this thinner portion, the
inner tube portion 126 can readily be deformed.

What 1s claimed 1is:

1. A fuel feed port sealing apparatus comprising:

a sealing member made of an elastic material for hermeti-
cally sealing the gap between the mner periphery of a
fuel feed port and the outer periphery of a fuel feed
nozzle mserted thereinto; and

an 1nsertion guide for aligning said fuel feed nozzle
inserted into said fuel feed port with respect to said
sealing member,

said sealing member comprising;:
an outer periphery sealing portion arranged to stick fast
to the mner periphery of said fuel feed port; and
an 1nner periphery sealing portion to be moved toward
the fuel feed port inner side according to the inser-
tion of said fuel feed nozzle and to be moved toward
the fuel feed port opening side according to the
removal of said fuel feed nozzle,

said mner periphery sealing portion being arranged such
that, as moved toward said fuel feed port opening side,
said 1nner periphery sealing portion 1s increased 1in
inner diameter at its part into which said fuel feed
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nozzle 1s inserted, the mmner diameter thus increased
being greater than the outer diameter of said fuel feed
nozzle, and that said part 1s reduced 1n inner diameter
with the movement of said inner periphery sealing
portion toward said fuel feed port 1nner side, causing
said part to stick fast to the outer periphery of said fuel
feed nozzle.

2. A fuel feed port sealing apparatus according to claim 1,

wherein

said inner periphery sealing portion of said sealing mem-
ber has a tube portion to stick fast to the outer periphery
of said fuel feed nozzle,

said tube portion 1s provided at its end at said fuel feed
port 1nner side with a metallic recelrving member on
which the tip of said fuel feed nozzle abuts, and

said receiving member 1s biased toward said fuel feed port

opening side by a spring.

3. Afuel feed port sealing apparatus according to claim 2,
further comprising a stopper for regulating said inner periph-
ery scaling portion of said sealing member from being
moved, according to the msertion of said fuel feed nozzle, by
a predetermined amount or more toward said fuel feed port
inner side.

4. A tuel feed port sealing apparatus according to claim 3,
wherelin

said stopper 1s disposed movably toward said fuel feed
port mner side as biased toward said fuel feed port
opening side by a spring, and

in company with said stopper, said inner periphery sealing

portion of said sealing member 1s moved with its shape
maintained at the shape formed at the time when 1t has
stuck fast to said fuel feed nozzle.

5. A tuel feed port sealing apparatus according to claim 4,
wherein said outer periphery sealing portion has a tube
portion opposite to the inner periphery of said fuel feed port,
and said tube portion terminates at said inner periphery
scaling portion with said tube portion turned back from its
end at said fuel feed port opening side toward said fuel feed
port 1mnner side.

6. A fuel feed port sealing apparatus according to claim 1,
wherein said inner periphery sealing portion has (1) an inner
tube portion to stick fast to the outer periphery of said fuel
feed nozzle, and (i1) a tapered tube portion extending radi-
ally outwardly of said inner tube portion with 1ts diameter
oradually increased toward said fuel feed port inner side.

7. A fuel feed port sealing apparatus according to claim 6,
wherein said inner tube portion 1s provided at or in the
peripheral surface thercof with a thinner portion or a
through-hole to facilitate an increase or reduction 1n diam-
cter of said mner tube portion.

8. A fuel feed port sealing apparatus according to claim 1,
whereln

said 1nner periphery sealing portion 1s formed by a tube
body provided on the outer periphery thereof with an
inclined surface gradually increased in diameter toward
said fuel feed port opening side, and

an annular portion extends along the outer periphery of
said 1nner periphery sealing portion, said annular por-
tion being arranged to come 1n sliding contact with said
inclined surface to reduce the inner periphery sealing
portion 1n diameter when said inner periphery sealing
portion 1s moved toward said fuel feed port 1nner side.
9. Afuel feed port sealing apparatus according to claim 8,
wherein a shiding contact ring of which diameter can be
reduced, extends along said inclined surface of said inner
periphery sealing portion, said sliding contact ring having
wear resisting properties.
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10. A tuel feed port sealing apparatus according to claim
1, further comprising a cam mechanism arranged such that
according to the msertion of said fuel feed nozzle 1nto said
inner periphery sealing portion, a cam member connected to
said 1nner periphery sealing portion of said secaling member,
1s forwardly rotated, while being moved toward said fuel
feed port mnner side, in the peripheral direction of said
scaling member, thereby to twist said inner periphery sealing
portion 1n the peripheral direction to reduce the diameter
thereof, and that according to the removal of said fuel feed
nozzle from said inner periphery sealing portion, said cam
member 1s reversely rotated, while being moved toward said
fuel feed port opening side, 1n the peripheral direction of
said sealing member, thereby to untwist said inner periphery
scaling portion to increase the diameter thereof.

11. A fuel feed port sealing apparatus according to claim
10, wherein said cam mechanism has a tube body which 1s
disposed as aligned with said inner periphery sealing portion
of said sealing member and which 1s provided in the
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peripheral surface thereof with a groove into which said cam
member 15 1ntroduced.

12. A fuel feed port sealing apparatus according to claim
10, wherein,

said inner periphery sealing portion of said sealing mem-
ber has a tube portion which sticks fast to the outer
periphery of said fuel feed nozzle,

said tube portion 1s provided at the end thereof at said fuel
feed port 1nner side with a metallic receiving member

on which the tip of said fuel feed nozzle abuts,

said receiving member 1s biased toward said fuel feed port
opening side by a spring, and

saild cam member 1s connected, through said receiving
member, to said tube portion of said mner periphery

sealing portion.
13. A fuel feed port sealing apparatus according to claim
12, wherein said cam member 1s a cam pin.

% o *H % x
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